The chemical compositions of essential oils obtained by hydrodistillation from leaves and stems of Xyloselinum vietnamense and X. leonidii, two new species belonging to the family Apiaceae, were analyzed by GC-MS. The major components in both species were sabinene, -and -pinene, myrcene, -phellandrene, (Z)--ocimene, and terpinen-4-ol. The monoterpene sabinene was most abundant in the leaves of X. vietnamense (75.0%). These compounds might be considered as chemotaxonomic markers of Xyloselinum species. In the DPPH radical scavenging assay, all four essential oils showed moderate activity, while the water extracts exhibited stronger effects. The strong DPPH scavenging activity of the water residues of X. vietnamens and X. leonidii might be due to their phenolic components. This paper is the first report on the chemical compositions and antioxidant activity of X. vietnamens and X. leonidii.
Apiaceae (or Umbelliferae) species are considered as rich sources of essential oils [1] . This family is represented in the Vietnam flora by 29 genera and 45 species [2] . The new genus Xyloselinum Pimenov & Kljuykov was first described in 2006 with two endemic species, X. vietnamense Pimenov & Kljuykov and X. leonidii Pimenov & Kljuykov [3] . These plants are only found in the calcareous region of Ha Giang province of Vietnam [4a,b] . These species have neither been investigated for their chemical composition nor for their biological activity. In our continuing research on the aromatic flora of Vietnam, we herein report the chemical composition and antioxidant activity of the essential oils from X. vietnamense and X. leonidii.
The essential oil yields from Xyloselinum vietnamense and X. leonidii, based on the dry weight of plant material, are shown in Table 1 . The essential oil yields of the stems (6.0-7.0‰) were much higher than those of the leaves (1.5-1.6‰). The chemical compositions of the essential oils were determined by GC analysis ( Table 2) . The identified components amounted to more than 96% of the whole oil mass and the number of identified compounds in the stems was higher than that in the leaves. The major components in both species were sabinene, -and -pinene, myrcene, -phellandrene, (Z)-β-ocimene, and terpinen-4-ol, which represented 60-86% of the total. Among them, sabinene was the most abundant, especially in the leaves of X. vietnamense (75.0%); this was similar to another Apiaceae species, Chaerophyllum heldreichii (71.8%) [5] . These data suggest the chemotaxonomic importance of these compounds. The sabinene content was different in the leaves and stems of both Xyloselinum species. In X vietnamense, the sabinene level in the leaves was twice that of the stems, while in X. leonidii this ratio was 3-fold greater. In contrast, (Z)-β-ocimene contents in stems were higher than those of the leaves. Interestingly, the -pinene, myrcene, and -phellandrene compositions were similar in the leaves and stems of X. vietnamense, but showed significantly different distributions in the leaves and stems of X. leonidii. As shown in Table 1 , the essential oils showed moderate antioxidant activity in comparison with the antioxidant (+)-catechin. In both plants, the stem oils were more active than those from the leaves, which suggested that their DPPH radical scavenging capacity might not relate to the sabinene content. Furthermore, the water residues showed 5-7 fold stronger activity than the essential oils. Analysis of the phenolic content using the Folin-Ciocalteu method revealed that the water residues contained 11.5-15.4 mg/g phenolic components in terms of gallic acid equivalents (Table 1) . It has been reported that phenolic compounds are responsible for the radical scavenging property of most plants [6] . Sample preparation: Dried leaves and stems of X. vietnamense and X. leonidii (each 100 g) were hydrodistilled in a Clevenger-type apparatus for 4 h, after which the essential oils were separated, dried with anhydrous MgSO 4 . The obtained oils (160.5, 603.0, 152.1, and 701.6 mg, respectively) were stored at -5°C until used. The water residues were filtered and concentrated in vacuo to obtain 7.8, 7.3, 6.4, and 6.1 g of brown powders, respectively. Determination of total phenolic content: Samples were analyzed for total phenolics content according to the Folin-Ciocalteu's method in a 96-well plate, as previously described [7b] . Briefly, 100 L of Folin-Ciocalteu's reagent (Sigma, F9252-100 mL, 1/10 dilution in water) was added to each well containing 20 L of various concentrations of water residues. After 5 min incubation, 80 L of sodium carbonate (1M) was added to each well. The plate was slightly shaken and then incubated for 60 min at room temperature in the dark. The absorbance of this solution was measured at 765 nm using a microplate reader (Molecular Devices Co., Menlo Park, CA). The total phenol content of each sample was estimated by comparison with a calibration curve generated from the analysis of gallic acid (Sigma, G7384-100G) solutions and expressed as percent of gallic acid equivalents (GAE) per g dry mass.
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Determination of antioxidant activity: The antioxidant activity of the oils was determined by the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging capacity according to the previously described method [8] . Briefly, different concentrations of essential oils and water residues dissolved in dimethyl sulfoxide (5 L) were added to 150 M DPPH (195 L) solution in a 96-well plate. The mixed solution was incubated at room temperature for 30 min. Then the absorbance of the reaction mixture was measured at 517 nm on a microplate reader. (+)-Catechin was used as positive control (IC 50 values of 17.2 g/mL).
